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Autologous chondrocyte transplantation for cartilage defects in 
the knee – Clinical result
B. Böttenberg
Orthopädie, Mediapark Klinik Köln, Köln, Germany
Purpose: Cartilage defects in the knee joint are common and have a 
bad tendency for healing due to the limited regeneration of hyaline 
cartilage. 
Methods and Materials: Here we present the result of a monocenter 
study. The clinical evaluation was performed using the subjective 
and objective IKDC score for 46 Patients treated with ACT 
(ArthroMatrix). 
Results: 23 patients exhibit monolocated and 23 patients showed 
multilocated cartilage defects. The majority of the defects (78,2%) 
were localized on the medial femoral condyle and described as 
grade III/IV lesions (Outerbridge). The total amount of the cartilage 
defect surface averages 7,35cm² (monolocated 5,37 cm² vs. 
multilocated 9,34 cm²). The subjective evaluation form showed in 
the group with unilocated cartilage defect averages preoperative 
43,4 and postoperative 82 and for the patients with multilocated 
cartilage defects an increment from 38,2 to 74,8. Summarised for 
both subgroups there is a boost from 40.8 to 78,4. The analysis for 
the objective IKDC 2000 Score showed that preoperative 43,5% of 
the 46 patients belong to the subgroups A and B (normal and nearly 
normal). After a mean follow up of 26,2 months 93,5% of the patients 
are counted among the subgroups A and B. So there we found an 
TJHOJ¾DBOU	Q< 0,0001) hike for patients with cartilage defects in the 
knee, also in the both subgroups (monolocated vs. multilocated) for 
the subjective and objective IKDC 2000 Score. 
Conclusions: The presented data indicate autologous chondrocyte 
transplantation as an effective and safe option for the treatment of 
large full thickness cartilage defects in knee joints. 
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Long-term study on serum markers of cartilage proteins after 
Matrix-Associated Autologous Chondrocyte transplantation 
(MACT).
R. Hardmeier1, T. Jagersberger2, S. Marlovits3;
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Purpose: Chondrocytes dedifferentiate in culture and synthesize 
collagen type I (CI) as opposed to collagen type II (CII), and the ratio 
of CII/CI is regarded as an index of cell differentiation. The goal of 
the present study was to measure the serological levels of matrix 
proteins in patients during 5 years after MACT. 
Methods and Materials: Serum of 83 patients was analyzed to 
measure the markers COMP, Procollagens (I and II) and Aggrecan 
using ELISA and radioimmunoassay technique. 
Results: We observed a higher synthesis of collagen I than collagen 
**EVSJOHUIF¾STUUFONPOUIT4VCTFRVFOUMZTZOUIFTJTPGDPMMBHFO
II increased and remained elevated until the end of the study. 
$0.1 WBMVFTXFSF IJHI GPS UIF ¾STU UXPNPOUIT UIFO EFDSFBTFE
between six and ten months, reaching normal levels by the end of 
UIFTUVEZ4JNJMBSMZ"HHSFDBOMFWFMTFYIJCJUFEWBSJBCJMJUZGPSUIF¾STU
two months, diminished by four months and then reached normal 
values. The synthesis of procollagen II augmented during the study 
CVU UIF JODSFBTFXBTOPU TUBUJTUJDBMMZ TJHOJ¾DBOU 5IF TZOUIFTJT PG
procollagen I exhibited elevations of 20-28% every six months. 
Conclusions: The role of N and C- terminal in the procollagen 
molecules and the cross-linked formation in the extracellular matrix 
is associated to the CII/CI ratio. The cell differentiation index and 
the COMP levels could be used as an evaluation for the outcome 
of MACI. The observed high values of collagen type 1 synthesis is 
likely due formation of scar-tissue, while later increases of collagen 
2 synthesis may serve as a indicator of recovery.
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Viability of osteochondral fragments after patellar dislocation. 
Chondrocyte viability and clinical follow up
S. Concaro1, M.G. Rafael2, J. Silberberg2, H. Rivarola2, M. Brittberg3,
C. Autorino2;
1Ort, Sahlgrenska University Hospital, G, Sweden, 2Orthopaedics,
Austral University Hospital, Buenos Aires, Argentina, 3Orthopaedic
Department, Cartilage Research Unit, G, Kungsbacka, Sweden
Purpose: The aim of this study was to evaluate the viability and 
histological properties of detached osteochondral fragments and to 
QSFTFOUUIFDMJOJDBMGPMMPXVQPGQBUJFOUTBGUFSGSBHNFOU¾YBUJPO
Methods and Materials: 8FSFQPSUUIFDBTFTPG¾WFTVSHJDBMMZUSFBUFE
patients. All patients underwent arthroscopic examination and 
systematic inspection of the knee. In all cases a biopsy sample from 
the periphery of the loose fragment was used to assess the viability 
and histological appearance. The viablility was assessed using the 
Live-Dead kit. (Molecular Probes) and by trypan blue staining after 
collagenase digestion. The clinical follow up was assessed using the 
Lysholm, Koos and IKDC scores. MRI were used to assess the healing 
of the osteochondral fragment. 
Results: The mean Lysholm score was 88.8 (range 99 to 76) and 
the mean subjective IKDC was 80 (range 85-70). The results for the 
KOOS scores showed the following values: pain 93 (range 83-97); 
symptoms 76 (range 100-36); ADL function 97 (range 100-88); sport 
and recreation function 84 (range 95-70) and knee-related quality of 
life 75 (range 88-44). The histological analysis showed focal areas 
of chondronecrosis without osteonecrosis, but the overall picture 
corresponded to a viable osteochondral fragment. The viability 
of the chondral cells after isolation was 90 %. The number of cell 
doublings after 14 days did not differ from cells isolated from control 
human articular cartilage. 
Conclusions: The good clinical outcomes obtained with this 
QSPDFEVSFBOEUIFFWJEFODFPGDFMMWJBCJMJUZTVQQPSUUIF¾YBUJPOPG
these OCFs. 
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Repair of meniscal white zone tears using a stem cell bandage
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Purpose: Meniscal injuries represent a major clinical challenge since 
lesions often extend into the avascular region with poor healing 
capacity. Despite advances in surgical repair, current techniques 
generally involve partial removal of damaged meniscus. We have 
addressed the limitations of repairing meniscal lesions in the white 
zone using a stem cell bandage designed to heal the tear, thus 
preserving the entire meniscus by allowing controlled delivery of 
actively dividing cells to the meniscus surface. 
Methods and Materials: Adult stem cells from arthroplasty patients 
were isolated and seeded onto collagen scaffolds to create the 
cell bandage. Constructs of white zone ovine meniscus discs with 
interposed cell bandage, were assembled and cultured in vitro for 40 
days. Integration was evaluated by histomorphometric analysis and 
biomechanical testing. The role of the biomaterial structure and the 
addition of TGF-b1 were assessed. 
Results: Superior integration was obtained in the cell bandage 
groups compared with cell-free and scaffold-free controls. TGF-b1 did 
not enhance integration. When a collagen bilayer membrane with a 
rough (open) and a smooth (dense) side was used as the bandage, 
JOUFHSBUJPOXBTTJHOJ¾DBOUMZJNQSPWFEPOUIFSPVHITJEF"SPVHI
SPVHICJMBZFSNFNCSBOFTIPXFEBTJHOJ¾DBOUJODSFBTFJOJOUFHSBUJPO
from 10% (rough-smooth) to 33% (rough-rough). Biomechanical 
UFTUJOHEFNPOTUSBUFEB TJHOJ¾DBOU JODSFBTFT JO UFOTJMF TUSFOHUI JO
cell bandage constructs compared to controls. 
Conclusions: The cell bandage is a potential therapy for repair of 
meniscal tears in the white zone. The surface characteristics of the 
membrane on which cells are seeded plays an important role in 
meniscus integration. 
